Vaccines prepared in various ways have been employed in the study of immunological reactions. Heat-killed vaccines, because of their safety and ease of preparation, have received wide attention, but such vaccines in the study of immunity in mouse typhoid produced with B. enteritidis have not given the degree of resistance desired. Studies of certain types demand the use of a killed vaccine, and one which will produce an immunity in a large percentage of animals. The agent used in killing the bacteria thus becomes a matter of importance.
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Wadsworth and his co-workers8'9 have shown that two volumes of acetone do not degrade the antigenicity of streptococcus toxin or diphtheria toxoid. In studying the immunizing power of various fractions of B. aertrycke Raistrick and Topley6 used as a standard for comparison an acetone-killed B. aertrycke vaccine. This vaccine produced a definite immunity, although only one injection (sometimes two) was given. Alcohol was a means of sterilizing the sensitized typhoid vaccines of Gay and others3.
To test the relative value of immunity obtained with B. enteritidis vaccines sterilized by heat, acetone, and alcohol, the following preparations were made.
A virulent strain of B. enteritidis 904 of the American Type Culture Collection was grown on a yeast extract (Savita) agar (pH 6.9) at 370 C. for 18 hours. The growth from 22 Roux bottles was washed with saline, centrifuged, and washed again with saline. After resuspending in physiological salt solution the organisms were divided into three equal portions. One portion was heated in a water-bath at 60°C. for one hour. This was called 60°C. heat-killed vaccine. The sediment of the second portion, following centrifuging for one hour, was suspended in 50 per cent C.P. acetone in distilled water and allowed to stand for 45 minutes, shaking occasionally. This mixture was centrifuged, the sediment washed and resuspended in saline, and labelled 50 per cent acetonekilled vaccine. The third portion was treated in the same manner as the second, with the exception of the use of alcohol instead of acetone and labelled 50 per cent alcohol-killed vaccine.
No preservative was added to any of the vaccines and all were proved to be sterile. An aliquot portion of each was centrifuged and washed once with distilled water, dried, and weighed to determine the dry weight of bacteria per cubic centimeter of the vaccine. Before using, each vaccine was so diluted that each contained four milligrams dry weight of organisms per cubic centimeter.
To test the relative immunizing value of B. enteritidis vaccines prepared in the above manner, 200 susceptible mice, known to be free 'from mouse typhoid infection, were divided equally into four groups. Groups I, II, and III were immunized with heat, acetone, and alcohol-killed vaccines respectively while group IV served as control. Each group contained 25 females and 25 castrated males. Prior work has shown that castration does not alter susceptibility or capacity for immunization.
The mice in the first three groups were given five injections of their respective vaccines at seven-day intervals, 0.01, 0.01, 0.02, 0.04, and 0.04 milligrams. This number of injections is in accord with the findings of Topley7, who has shown that maximum protection occurs at the fourth to sixth injection and diminishes upon further treatment.
Thirteen days after the last injection all the mice received the infective dose of 40 million virulent B. enteritidis organisms contained in 0.05 cc. of a 12-hour dextrose broth culture dropped into the mouth from a pipette.
The results are shown in Table I and in the graph expressing survival. An examination of the data in Table I shows that the infecting organism was not of maximum virulence, since 7 mice, or 14 per cent, of the control group survived. Therefore, a second experiment was planned using a more virulent B. enteritidis, and thus subjecting the immunizing power of the vaccines to a more rigorous test. This experiment would serve not only as a further check on the results recorded in Table I , but would permit the determination of the H and 0 agglutinin content of the immunized groups. The virulent strain of B. enteritidis previously used had been passed ten times through mice in the meantime and had increased in virulence. This strain was called B. enteritidis VI 0, and was used in this experiment for the preparation of the vaccines. However, since the results of the alcohol and acetone vaccines were so nearly identical, the alcohol method was omitted.
The work of Weil and Felix'", Felix', Felix and Olitzki2, and of Herzog and Schiff5 suggested that there might exist a group immunity between infections due to B. typhosus and B. enteritidis, and that this group immunity might be ascribed to the common heat-stable 0 antigen and its antibody, the 0 agglutinin. Hale4 reported failure to immunize mice against B. enteritidis infection using 1000 C. killed and living B. typhosus vaccines. Therefore, in place of the omitted alcohol-killed B. enteritidis vaccine a 50 per cent acetone-killed B. typhosus (Hopkins) vaccine was substituted. This strain was a "smooth" type.
The culture of B. enteritidis VI 0 was obtained from the tenth serial passage mouse by seeding a broth culture of its spleen on yeast extract (Savita) agar. Vaccines known as 50 per cent acetone-killed B. enteritidis VI 0, 50 per cent acetone-killed B. typhosus, and 600 C. heat-killed B. enteritidis VI 0 were prepared in the manner described above. All vaccines were sterile.
Two hundred susceptible mice, free from enteric infection, were divided equally into four groups. The first three groups were immunized with the various vaccines, the fourth served as control. Fives doses of the vaccines, 0.01, 0.01, 0.02, 0.04, and 0.04 milligrams, were given at seven-day intervals. Sixteen days following the last injection all mice were fed 0.05 cc. of a 12-hour broth culture of B. enteritidis obtained from the spleen of the 17th serial passage mouse. This amount represented 63 million organisms.
For the correlation of the 0 agglutinin titer of the vaccinated groups with degree of resistance, tests were made on the pooled blood of each group. Nine days after the last injection of vaccine, i.e., one week prior to the infecting dose of B. enteritidis, each mouse was bled from the tail, three drops being placed on clean glass slides, pooling the blood of each group. Each lot of dried blood was weighed and diluted with saline on the basis that 50 per cent of the blood was serum and 41.4 mgm. of dried blood were the equivalent of 0.1 cc. serum. These mixtures were allowed to stand at room temperature for two hours and were then placed in the ice-box overnight. After centrifuging, the supernatant was removed and used in agglutination tests. The antigens for the tests were living B. enteritidis V10 and living B. typhosus grown for 18 hours on extract agar and diluted by turbidity standards to contain 1000 million organisms per cubic centimeter.
The 0 agglutinin content of the groups immunized with B. enteritidis vaccines was determined by the use of living B. typhosus antigen and the group immunized with B. typhosus vaccine was tested with B. enteritidis antigen.
The H agglutinins were shown by first absorbing all the 0 agglutinins and then testing with living homologous antigen. The B. enteritidis immune sera were absorbed three times with a heavy suspension of living B. typhosus. This removed all 0 agglutinins. 
